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SUMMARY

The computer program described here uses relationships
developed from research on loblolly pine growth to predict
volumes and yields of planted stands, over the site range of
the species, under a wide range of management alternatives.
Timing and severity of thinnings, length of rotation, and type
of harvest can be modified to compare the effects of various
management strategies on wood vyield. The program can be
modified readily for other conditions or species.

Additional keywords: Timber management, forest manage-
ment, simulation, Pinus taeda.
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A Computer Program For Variable Density Yield Tables
For Loblolly Pine Plantations

CLIFFORD A. MYERS

INTRODUCTION

Most decisions in forest management
require predictions of growth and yield.
Managers plan thinnings to increese volume
and vaue of future growth; they schedule
harvest cuts to maximize returns. Sound
planning must be based on good edtimates
of future yield, not only for one set of
management actions but for enough poss-
ble alternative plans to assure that opti-
mum choices are made. Pesond  experi-
ence, past production records, and pub-
lished yield tables from research plots
afford a bass for such predictions, but they
usually apply to single combinations of
dand and management options.

Described here is a computer program
that uses reationships developed from re-
search on loblolly pine (Pinus taeda L.)
growth to predict volumeS and “yields of
planted dands, over the dte range of the
oecies, under a wide range of management
alternatives. The program estimates yields
in cubic feet, board feet, and cords per
acre, together with numbers of trees, ther
mean diameter and height, and basd area
It prints these values as predicted for
specified time intervals, and immediately
before and after each scheduled cut or
thinning. Timing and severity of thinnings,
length of rotation, and type of harvest
(clearcut, seed-tree, two- or three-cut
shelterwood) can be modified to compare
the effects of various management meas-
ures on wood yield. The program can serve
as a pat of other programs that smulate
forest management activities and aid in
preparing timber management plans (Myers
1973, 1974).

The program prints a yied table for each
stand (uniform in site quality, species,
dand dructure, and age) for which a single

set of management options is specified.
The stand may be hypothetical, with as-
sumed initial spacing, or an actual stand
for which age, site index, and current
measurement statistics are available. Al-
ternative yield tables for an initial stand
can be developed by changing one or more
management  options.

The program thus inexpensively prints
expected amounts of thinnings and harvest
cuts for such combinations of management
actions as may be of interest. Estimates of
costs and returns based on such growth
projections afford guides to optimum man-
agement  decisons. In effect, such projec-
tions permit the manager to examine prob-
able future impacts of contemplated oper-
aions, to condder changes, ‘and to Study
their effects. before money is spent on
them.

The program, YLDTBL, written in ANS
sandard FORTRAN 1V, has been tested on
XEROX 560, CDC 6400, and UNIVAC 1108
computers. Readily available equations
and data are incorporated in the program.
Each equation and constant should be
checked for local applicability for use in
management planning for specific owner-
ships. Procedures for any necessary modi-
fications ae outlined in the Program Modi-
f ications section.

DESCRIPTION OF
PROGRAM YLDTBL

Program YLDTBL consists of a main
program and six subroutines. Operations
performed by each routine are described
below and identified by comment state-
ments in the listing of the program in
Appendix 1. Subsequent sections of this
paper describe the input variables and the
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equations used to compute growth, mortd-
ity, and volumes.

Main Program

The main program performs the fol-
lowing operations.

1. Reads the number of stands to be
processed and checks that this num-
ber is greater than zero. An error
message is printed, and the entire
job is terminated if a zero or nega
tive number is found.

2. Calls subroutine BEGIN to initiate
processing of each stand.

3. Checks five variables of each st of
dand data for unwanted zero vaues.
An error message is printed,. and
processng of the dand terminates if
errors are found.

4. Detegmines from input vaidbles the
final age to be reported in each
yidd table

5. Cdls subroutines CUTS, TABLE, and
PROJ in the sequence appropriate to
the type and frequency of cuttings
to be simulated. These three sub-
routines sSmulate the cuttings, write
the results of the operations, and
compute growth projections.

6. Adds volumes of the find cut to the
yields from earlier removals and
writes the totals at the bottom of
the volume columns of the yield
tables.

Subroutine BEGIN

Operations performed by BEGIN ae as
follows

1. Asdgns a vdue of zero to 26 vaia
bles to clear computer memory of
data from previous computations.

2. Reads four data cards to enter
inventory data and management op-
tions for each stand. These stand
and control variables are defined in
table 1.

3. Computes average height of the
dand, if neight is not entered as an

item of dand inventory.

4,  Computes a theoretical initial num-
ber of trees for the sand, for later
use in a mortality equation that
contains initial stand density as an
independent  variable.

5. Writes the man heading and column
heads of each yidd table.

Subroutine CUTS

CUTS dmulaes the thinnings and regen
eration cuts called for by the variables
specifying management controls. Volumes
before and after partial cutting are com-
puted and stored for later printing in the
yidd table

Four regeneration methods can be smu-
lated: (1) clearcutting, (2) seed-tree, (3)
two-cut shelterwood, and (4) three-cut
shelterwood. Seed-tree and shelterwood

cuts are followed by computation of after-
cutting values for average stand diameter
(d.b.h.) and other stand variables.

Scheduled thinnings are not simulated if
gther of the following conditions apply:

a.  Current basal area is not greater
than the specified reserve after
thinning.

b. Volumes removed would be less than
specified minimums.

Subroutine TABLE

TABLE writes the fird line of the body
of each yidd table. It also performs the
following operations each timg a partial
cut is Smulated:

1. Computes amounts to be removed
and rounds off vaues for printing

where required.

2. If removads equal or exceed speci-
fied minimum commercial limits,
adds volumes removed to totals and
stores the information.

3. Prints two lines in the body of the
table to report status of the stand
before and after cutting.




Table 1.-Order and contents of the data deck

Card Variable Punch card

type name columns  Format Description of variable

1 NSTND -4 I4 Number of sets of cards 2 to 5, inclusive, to be
processed.

2 NOTE(l) [-80 20A4  Location and description of’ the stand, silvicultura
system, etc. Stand, as here used, refers to the
usual unit area of reasonably uniform site quality,
species, stand structure, and age, but subjected to
a single combination of management options, i.e,
it is the unit for which a yield table is printed.

3 SPEC(D) [-32 8A4 Species name to be included in the table heading.

KAK 33-36 14 Identification number of the tree species in the
stand being processed.

RINT 37-40 F4.0 Number of years for one projection of growth or
change. Must never equa zero.

4 1CUT -4 14 To choose: (1) no noncommercial thinnings, (2)
initial thinning may be noncommercial, (3) all
thinnings may be noncommercial, or (4) no thin-
nings to be made.

DSTY 5-8 F4.0 Basd area to be left in thinnings after the first.

THIN 9-12 F4.0 Basd area to be left after initid thinning.

THN1 13-16 F4.0 Stand age when first thinning is considered. Must
equa AGEO plus a multiple of CYCL.

CYCL 17-20 F4.0 Number of years between scheduled thinnings.
Must be a multiple of RINT.

COMBF 21-24 F4.0 Minimum cut in board feet for inclusion in mer-
chantable yield printed at bottom of yield table.

comMcuU 25-28 F4.0 Minimum cut in cubic feet for incluson in mer-
chantable yield printed a bottom of vyied table.
Also controls the summation of eordwood volumes.

REGN(1) 29-32 F4.0 Stand age when first regeneration cut is to be
made. Must never equal zero. This is the age for
clearcutting if rest of the card is blank, and must
equal AGEO plus a multiple of RINT.

VLLV(1) 33-36 F4.1 Basal area in square feet to be left at age
REGN(1). Will be zero for clearcutting.

REGN(2) 37-40 F4.0 Stand age at which second regeneration cut, if any,
will occur. Age for removal of seed trees or
second cut of shelterwood; must equal AGEO plus a
multiple of RINT.

VLLV(2) 41-44 F4.1 Basd area to be left a age REGN(2). Will be zero
except for three-cut shelterwood.

REGN(3) 4548 F4.0 Stand age at which third regeneration cut, if any,
will occur. Final cut of three-cut shelterwood;
must equal AGEO plus a multiple of RINT.

5 STAND -4 F4.0 Identification number of the stand.

SITE 5-8 F4.0 Site index of the stand (base age 50 years) from
averages of dominant and codominant trees. Must
never equa zero.

AGEO 9-12 F4.0 Stand age at first entry in the yield table. Present
age of an-actual stand or any age of a hypothetica
stand. Must never equal zero.

DBHO 13-16 F4.1 Average d.b.h. (inches) of al live trees at stand age
AGEO. From average basa area

HTSO 17-20 F4.1 Average height (feet) of dominant and codominant
trees at age AGEO.

DENO 21-24 F4.0 Number of live trees in the stand a age AGEO,

regardless of crown class. Must never equal zero.

3




Subroutine PROJ

PROJ peforms the following three oper-
ations:

1. Proects average db.h., heght, and
number of trees for one growth
period and computes the corre-
goonding volumes. Length of the
projection period is sdected by the
program  USer.

2. Teds to determine if the time of a
scheduled thinning or regeneration
cut has been reached;, if so, trans
fers program control to subroutine
CUTS.

3. Rounds off values for printing and
prints one line of the body of the
table, if cutting is not scheduled.

Subroutine SWITCH

SWITCH is cdled by CUTS and PROJ to
select sets of species-specific equations
and congtants to be used in computations.
The tree species for which a table is to be
computed is identified by the program user.
This identification is used in SWITCH to
cdl the group of equations and congants
appropriate to the species.

As liged in Appendix 1, SWITCH cdls
only subroutine LOBPL (species identifi-
caion number one). Additiond cdls (i.e,
other species rdationships) can be subdti-
tuted, using procedures described in the
section on modifications, below.

Subroutine LOBPL

Subroutine LOBPL contains-all the equa
tions and constants that apply to loblolly
pine plantations. Any one of the 10 sets of
datements, described in the next section,
is cdled as needed by other subroutines. A
call consists of (1) identification of the
type of computetion to be made, (2) assgn-
ment of values to temporary variables, if
necessay, and (3) call to subroutine
SWITCH.

PROGRAM RELATIONSHIPS, LOBPL

Nine types of information are computed
by the 10 sats of FORTRAN satements in

subroutine LOBPL. These sets, numbered
in the order in which they appear in
LOBPL, are described below.

Sat |--Peiodic Increase in Basd Area and
Average Stand D.b.h.

An equation derived by Clutter (1963)
edtimates potentid basd aea a the end of
each projection period. This uation,
based on data from natural stands, was
used because smilar eguations for planta-
tions are not yet available. The future
number of trees per acre is computed by
applying expected  mortality  percent
(Statement 100, 102, LOBPL, Appendix 1)
to present number of trees.  Dividing
projected basad aea by projected number
of trees provides esimaed mean d.b.h.

St 2 and 8-Initid Average Dominant and
Codominant Height and Periodic Increases

in Heght

An equation by Lenhart (1972) is used to
edimate heights a ages under 25, and one
by Farar (1973) for older dands (State-
ments 20, 21, 22, LOBPL, Appendix 1).
Lenhat's equation was modified dightly to
pemit use of dte indexes with a base age
of 50 years. Farrar's eguation is a mathe-
maticdl expresson of vdues origindly pub-
lished in Miscdlaneous Publication 50 (U.S.
Dep. Agric. 1976). This combination better
simulated actual plot performance than
ether equation aone.

Set 3-Initid Basd Area and D.b.h. of Very
Young Stands

These values, needed only when Simu-
lation begins with a new plantation of 1-
foot-tall trees, are based on data from
Smdley and Baley (1974). D.b.h. and basa
area are first computed when the stand
reeches a height of 45 fest and diameter
measurements a breast height ae possble
(Statement 30, LOBPL, Appendix 1).

Set 4—Cubie- and Board-Foot Volumes Per
Acre

Cubic-foot volume insde bak is comput-
ed from the tree of average diameter,
average dominant and codominant height,




and the number of trees per acre (State-
ment 40, LOBPL, Appendix 1). Cubic-foot
volume incudes al trees 5 inches in d.b.h.
and larger to a 4-inch top diameter outsde
bark. Volumes for the dand equation were
obtained by summation of tree volumes
from an equation by Hasness and Lenhart
(1972). Similar results were obtained with
the Foret Services tree volume equation
for nationd forests in the west Gulf.

Volumes in rough cords per acre are
obtaned by dividing each cubic volume by
76.3 (Mesavage 1947).

Cubic volumes are converted to board
fet Seribner Rule (Statement 43, LOBPL,
Appendix 1) for dl trees 9 inches in db.h.
and larger to a 7-inch top diameter insde
bark. Board-foot volumes used to compute
the converson factors were obtaned with
equations for the nationd forests in Texas

Because  merchantable volumes esti-
mated for stands of small average d.b.h.
ae unrdiable, cubic volumes ae not com-
puted by YLDTBL if average db.h. is less
than 5.0 inches. Minimum average stand
d.b.h: is 6.0 inches for board-foot volumes.
Ignoring the small merchantable volume
present in sands of smdler db.h. has little
effect on yidds as volumes per acre would
be less than the minimum for commercial
cuts.

Set 5--Change in Average D.b.h. and
Height due to Initid Thinning

Initial thinnings may increase or de-
crease average residual diameter by re-
moving trees that are larger or smaller
than average. Changes edtimated by sub-
routine LOBPL (Statements 50, 51, LOBPL,
Appendix 1) are based on available data
from actual thinnings. The program esti-
mates decreases in average d.b.h. ranging
from 0.5 inch for very heavy thinnings to
zero where 40 percent of the stand is
removed, and increases of 0.1 to 0.2 inch
for lighter cuts. Independent data from 59
dands in Louisana tended to confirm this
pattern of changes.

Effect of initial thinning on average
height of dominant and codominant trees is
not wdl documented. From avalable data,

the program estimates average reductions
of 1 foot in heigt where remova is over
60 percent and 05 foot where remova is
45 to 60 percent, an average increase of
0.5 foot where remova is 45 to 10 percent,
and no change for lessr cuts (Statements
52, 53, LOBPL, Appendix 1). Modification
of Statements 50, 51, 52, or 53 is advised if
locd practice results in different changes.

Sets 6 and ‘I--Change in Average D.b.h.
and Height from Partial Cuttings after the
First

Based on the observation that most
partial cuts after the first remove trees
that ae on the average smdler than those
that are retained, the program estimates
that such cuts will increase both average
diameters and average heights. Subroutine
LOBPL (Statements 60, 61, 62, Appendix 1)
estimates diameter increases ranging from
about 15 inches where only 20 percent of
the basal area is retained to near zero
where less than 1 percent is cut. Smilaly,
Statements 63, 64, 65 estimate height
increases  ‘after cutting, ranging from 1 foot
where 45 percent or less of the basd area
IS retained to zero for cuts retaining 91
percent or more. For cuts retaining be-
tween 45 and 91 percent, an increase of 0.5
foot is predicted. Where these relation-
ships are not applicable, the subroutine
should be modified to better smulate locd
practice.

Set  g--Theoretica
per Acre

Initill Number of Trees

Mortality in unthinned stands is esti-
mated with an eguation that indudes initid
planting densty. - Set 9 uses a modification
of tha equdion to edimae initid number
of trees as a bass for mortaity projections
in plantations dreedy more than 1 year old
(Statement 90, LOBPL, Appendix 1). If
dand age a the beginning of sgmulaion is
1 year, actud or assumed initid dengty is
necessary for mortdity computations.

Set 10—Change in Number of Trees per
Acre Because of Noncatastrophic Mortality

Mortality in unthinned stands is esti-
mated (Statement 100, LOBPL, Appendix 1)




with an equation by Smalley and Bailey
(1974). Future number of trees in thinned
dands is obtained from an eguation based
on 288 observations in previoudy-thinned
plantations (Statement 102, LOBPL, Ap-
pendix 1). These estimates cover the
gradual reductions in numbers of trees
from competition and endemic insects and
diseases. Effects of forest fires, epidem-
ics, and other abrupt changes are not
computed by program YLDTBL.

Suitability of the equations and congants
in LOBPL were tested by comparing actua
and computed performance of 59 plots in
Louisiana. ! Stand vaues a age 25 were
used as initid conditions in the computer
runs.  -Differences between actual and
computed values a age 45 were expressed
as percentages of actual values. Eighty
percent of the computed numbers of trees
were within + 10 percent of actual num-
bers. Ninety-five percent of the computed
average diameters and 76 percent of the
cubic volumes per acre were dso within 10
percent of actud. Ninety-seven percent of
the computed basa areas and 93 percent of
average stand heights were within + 5
percent of actua vaues.

USER-SUPPLIED INFORMATION

Persons using program YLDTBL must
supply vaues for 23 variables that describe
stand conditions, control program execu-
tion, and specify management options.
Variable names, input formats, and data
cad sequence ae given in table 1. Each
variable is also defined there and in the
program (Appendix 1). Several of these
variables are discussed further in this
sect ion.

Data cards are identified by s%pe num-
bers that, with one exception, show thar
sequence in the data deck. A type 1 card is
required for each computer run. This card
is followed by as many sets of four cards of
types 2 to 5 as there are yidd tables to be
computed. For example, a data deck to
produce two yield tables will have data

Peduceia. 1. P. 1974, Thinning in a loblolly spacing plantation.
Progress report on file at Southern Forest Experiment Station.
Pineville. La.

cards in the sequence:
5.

Intermediate Cuts

1| 21 3l 41 51 2! 31 41

The first seven variables on data card
type 4 control execution of intermediate
cuts. Certain precautions must be ob-
served when selecting values for these
variables,

Each of the four thinning controls
(DSTY, THIN, THN1, CYCL) must be as
sgned a vdue gregter than zero if ICUT is
given a vaue of 1, 2, or 3. Fdds for the
four controls may be left blank if ICUT has
a vaue of 4.

Sand age a initid thinning, THN1, must
equd the initid age, AGEO, plus a multiple
of the projection period, RINT, and the
interval  between intermediate cuts, CY CL,
must also be a multiple of RINT. For
example, if AGEO is 15 and RINT equas 5,
THN1 may be assigned a vaue of 15, 20,
25, etc, and CYCL can have vaues of 5,
10, etc.

Minimum commedd volumes, COMBF
and COMCU, determine whether or not a
scheduled thinning will yidd a commercd
cut. Noncommercial thinnings will not be
mede if the vdue given ICUT prevents the
action. Volumes removed in permitted
noncommercial thinnings are not included
in column totas, but projected growth will
reflect the effect of such thinnings. A
footnote printed at the bottom of each
yield table is a reminder of the user’s
decison.

Regeneration Cuts

The last five entries on data cad type 4
determine the regeneration method to be
dmulated. Stand age when each cut will be
made and the basal area of seed trees or
shelterwood, if any, are specified. Stand
ages at regeneration euts must equal the
sum of AGEO plus appropriate multiples of
the vaue of RINT.

For clearcutting, stand age at time of
find cuttingg REGN(1), is entered on. cad
type 4, and the other four regeneration
vaiaddles ae left blank or given vaues o
zexro.




Seed-tree  cutting requires non-zero  va-
ues for REGN(1), VLLV(1), and REGN(2).
REGN(l) is the dand age a firs regener-
ation cutting, and REGN(2) is stand age
when the seed trees are removed. VLLV(l)
IS the basd area to be left as seed trees at
age REGN(]).

Shelterwood cuttings are controlled in
the same manner as seed-tree cuts. The
program smulates up to three regeneration
cuts. Two-cut shelterwood requires that
values be assigned to the same three
variables as for the seed-tree method.
Basal area to be left as a shelterwood is
specified by VLLV(l). For three-cut shel-
terwood, REGN(l) and REGN(2) are sand
ages at time of the removal cuts, and
REGN(3) is stand age at the final cut.
VLLV(1) is the basal area left at age
REGN(1), and VLLV(2) is the basad area left
a REGN(2).

Initial Stand Measurements

Initial stand information is entered on
cad type 5 columns 5 through 24. Where
performance of an actual stand is to be
projected, inventory data must be supplied
for dl five sand variables. Projections for
hypothetical stands of any age may be
mede if reasondble edimates of the vaia
bles are ‘supplied; if no initial height is
entered, a height appropriate to the site
index will be computed. New plantations
should be assigned an age of 1 year, a
height of 1 foot, and an appropriate number
of trees per acre.

Yidd tables for hypotheticd <ands can
be used to sdect rotation lengths thinning
regimes, and other controls on dSlviculturd
operations. Yield tables for actual stands
provide information on expected yieds for
the remainder of the rotation.

Stand age, AGEO, and average height,
HTSO, describe dominant and  codominant
trees only. Stand age includes any growing
period in nursery beds.

PROGRAM MODIFICATIONS

Program YLDTBL can be modified to
simulate a variety of conditions not cov-
ered by the verson in Appendix 1. It can

be. adapted to compute yield tables for
other species or for improved genetic
strains of loblolly pine. Estimates of
potential yields may be needed in metric
units or for other standards of utilization.
Whatever the reason, YLDTBL is organized
to make modification a relatively easy
operation.

Complete modification of the program,
as for another species, requires two
changes. A new subroutine equivalent to
LOBPL is added to the program. One of
the CONTINUE cards in subroutine
SWITCH is then replaced by a statement
calling the new subroutine. No other
changes are needed in the program if the
new subroutine duplicates the sequence of
operations of subroutine LOBPL exactly.
The species identification number punched
on data card type 3 will be the labe of the
new datement in subroutine SWITCH. Ad-
ditton of more than nine subroutines to the
program will require replacement of the
GO TO datement in SWITCH.

Individud  statements in subroutine
LOBPL can be replaced to convert to other
utilization standards, to introduce new
growth and mortality equations, or to
describe natura  sands. No other changes
in the program will be needed, unless the
equations contain  independent  varigbles  not
aready computed.

YLDTBL can be converted readily to
increase reserve basal area as tree height
increases, as is current practice in the
Foret Services Southern Region. A series
of statements of the form "IF(HTSO .LE.
45.0) THIN = 70.0" is placed a the begin
ning of Subroutine CUTS to produce this
modification. The series is followed by the
satement "DSTY = THIN.”

AN EXAMPLE

Appendix 2 afords an example of many
computations performed by YLDTBL and
some of the management -dternatives that
can be smulated. It may be used as a tet
problem for adapting YLDTBL to other
computing  sysems.

Assume a forest composed of loblolly
pine plantations of various ages. Some of




the many quesions of interest to the forest
manager are

1. With a specified initial density and
no thinning during a 30-year rota-
tion, what volume of cordwood will
be produced, and how much of this
will be marketable as sawlogs?

2.  What will be the volume production
for the remander of the rotation of
the stands that were inventoried
recently?

3. For a given initid gpacing, rotation,
and regeneretion method, what vol-
umes of samtimber will be produced
with various thinning schedules?

Only three of the many yidd tables that
would be computed to answer these ques
tions are reproduced in Appendix 2. Spe
cies, minimum commercial volumes, site
index, and projection intervd ae the same
for dl tables, as shown. Regeneration by
clearcutting. and plating and by two-cut
shdteewood ae dSmulated. Other informa
tion supplied by the manager appears in the
heading, footnotes, and age column of each
table.

The data deck consists of 13 cards
punched as shown in figure 1. The first
cad (line 1, contaning a dngle digit) is the
type 1 cad read by the man program. The
next four cards are the type 2, 3, 4, and 5
cards needed to produce the firgd table
The remaning eght cads ae the type 2,
3, 4, and 5 cards for the other two tables.

3
HYPOTHETICAL STAND TO EXAMINE
LOBLOLLY  PINE  PLANTATION,
Y 1000 229 30
101 A4S 1 0 101210

CLEARCUTTING

Each table provides a partid answer to
the manager’'s questions. The table for
dand 101 shows potentiad yieds for rota
tion lengths of 15 to 30 years. Lon
rotations could have been included gg/
gving REGN(1) a vaue larger than 30.

The table for stand 81, now 20 years old,
shows estimated yields from an existing
dand, if thinned a 5year intervas. Rota
tions of 20 to 50 years, terminated by
clearcutting and planting, may be com-
pared.  Additional yield tables can be
obtained to evaluate other thinning and
regeneration alternatives.

The third table for stand 102 shows the
potentidd of a dlviculturd sysem involving
thinnings a loyear intevds and regener-
ation by a two-cut shelterwood. The
removal cut is made at age 60, and the
find cut is made a age 65.

Tables for other thinning programs are
needed to fully evaluate thinning alterna-
tives  They cost about five cents each,
once the program has been compiled into
machine  language.
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APPENDIX 1
Listing of Program YLDTBL






PROGRAM YLDTRL

To COMPUTE ANDPRINT YIELD YARLESFOR EVEN-AGED STANDS,
PROGRAM BY CLIFFORD A, MYERS, SOUTHERN FOQRESY EXP, 8TN,, 1976,

DEFINITIOMS OF VARIABLES,

ADDHY 8 CHANGE IN AVERAGE STAND HEIGHT BY THINNING,
AGED 2AGES REPORTENDI N VYIELDTABLE,

BASO s RASA| AREA REFOREPARTIAL CUT,

BAST & BASAL AREA AFTER PARTIAL CUT,

BDFC 2 BOARD FEET REMOVED PER ACRE,

BDFN 8 RUARN FEET BEFORE PARTIAL CUT,

BDFT & BOARD FEET AFTER PARTIAL CUT,

CFMC ® MERCH, CcuU. FT, REMOVED PER ACRE,

CFMO ® MERCH, CU, FT. BEFORE PARTIAL Cut,
CFMT ® MERCH, CU, FT, AFTER PARTIAL CUT,

CHD 8 CHANGE IN AVE, STAND D,B,H, FROM PARTIAL CUTTING,
COMBF 8 MINIMUM COMMERCIAL CUT, BOARD FEET,

COMCU ® MINIMUM COMMERCIAL €ut, CU, FY,

CRDC & NUMBER OF CORD3 REMOVED,

CRDO & NUMRER OF CORD3 BEFORE PARTIAL CUT,

CRDT ® NUMBER OF CORD3 AFTER PARTIAL CUT,

CYCL B INTERVAL BETWEEN JNTERMEDIATE CUTS,

DBHO 8 AVERAGE $TAND D,B,H, BEFORE PARTIAL CUT,
DBHT 8 AVERAGE STAND D,8,H, AFTER PARTIAL CUT,

DENO o TREES PER ACRE BEFORE PARTIAL CUT,

DENT & TREE3 PER ACRE AFTER PARTIAL CUT,
DSYY s RESIDUAL RASAL AREA FOR PARTIAL CUT3 AFTER THE FIRST,

HY80 ¢ AVE. DOM AND €ODOM TREE HEIGHT BEFORE CUT,
HT8Y ¢ AVE. DOM AND CDDOM TREE HEIGHT AFTER CUT,

ICUT 8 FLAG WITHINPUT VALUE TO CONTROL THINNINGS OFwe
1 » NO NONCOMMERCIAL THINNINGS,
¢®INITIAL THINNING vyay BENONCOMMERCIAL,
J ¢ ALL THINNINGS MAY BE NONCOMMERCIAL,

4 8 NO THINNING3 TO BE MADE
JSBD s TOTAL 8D, FT, FROM ALL CU*S OF COMBF OR LARGER,

JSML s TOTAL MERCH, CUW,,T. FROM CUT3 OF COMCU OR LARGER

KAK s SPECIES NUMBER 70 SELECT SET OF SPECIES=8PECIFIC 8taTemENTS,
MAC 3 N|UMBER TO SELECT APPROPRIATE OPERATION,

NOTE(1)s DESCRIPTIONTO SE WRITTEN IN YIELD TABLE;

NSTND ¢ MNUMBER OF STANDS Y0 BE PROCESSEDBY THE R '\
PRET 8 PERCENTAGE OF BASAL AREA RETAINED AFTER PARTAL cuT,

PROD e FACTOR TO CONVERT MERCHe CU. FT, TO BOARD FEET,
REGN(I) 8 STAND AGE WHEN REGENERATION CUT | OCCURS,

RINT 8 NUMBER OF YEAR3 FOR WHICH A SINGLE PROJECTION 18 MADE,
ROTA ® FINAL AGE IN YIELD TABLE,

SCRD s TOTAL YIELD IN CORDS FROM COMMERCIAL CUTS,

SITESSITE INDEX,

SPEC(I)®» SPECIES NAME FoR TABLEHEADING,
STND s STAND IDENTIFICATION NUMBER,

"'STRY ®# INITIAL TREES PER ACRE FOR MORTALITY COMPUTATION&
THIN ® RESIDUAL BASAL AREFEA FOR INITIAL THINNING,

THN{ 8 AGE OF STAND WHEN FIRSY THINNED,
VAR(I) 8 ARRAY FOR STORAGE OF INITIAL VALUES OF VARIABLES,
VLLV(])® BASAL AREA TOBELEFT AT REGN(]),

COMMON /BLKA/ AGEO,BASO,RBA8T,BDFO,CFMO,CRDO,CYCL,DBHO,DBMT,DEND,
{DENT,HY80,HTST,KAK,MAC,REGN(3)RINT,ROTA, THNS,S8TRY,KT]
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COMMON /BLKB/ BDFT,CFMT,COMBF,COMCU,CRDT,ICUT,JBDFO,JCFMO, JDENT,
{J8BD, JSMC, SCRD, STND, VAR(S)

C
COMMON /BLKC/ ADDMT,CHD,n8TY,PRET,SITE, THIN,VLLV(3)
C
COMMON /BLKD/ BA,BDF,CFM,CRD,DBH,DEN,HT, IMX,KBL
C
C READ NUMBER OF STANDS TO BE PROCESSED FROY CARD TYPE ONE,
C

READ (%,20)1.8TND
20 FORMAY (14)
IF(NSTND LLE, 0) GO TO 230

EXECUTE PROGRAM ONCE FNREACH STAND,

(2 o Xl

DO 2001E1,NSTIND
CALL BEGIN

CHECK FOR UNMWANYED ZEROS OR RLAMKS IN DATA.

(21 ¢ Nepl

DO 30 L=1,5
IF(VAR(L) oLEo 0.0) GO To 190
30 CONT | MUE

DETERMINE OLDEST AGE TO BE REPORTED IN TABLE,

O

D O 40NASY,3

L 84 & NA

TF(REGN(L) 4EQ, 0,0)60T 0] 40
ROTA sREGN(L)

GO TO §¢

40 CONTINUE
S0 BASOBDEMO % 0.0059542 «DBHO «DBHO

COMPUTE VOLUMES PER ACRE,

OO

MAC & 4

BA = BASO
ORH = DRHD
DEN '3 DEND
HY 3 HTS0
CALL SWITCH
BOFO ® BDF
CFMO B8 CFM
CROD & CRD

ENTER LOOP FOR REMAINING COMPUTATIONS AND PRINTOUT,

OO

WAN 3 (ROTA @« AGED) /RINT T 1,5
IF (AGEN (EG., 1,0) YAN 8 KAN t 1
DO 100 k=1 ,KAN
IF(AGEN ,GE, ROTAYGO TO 10S

80 CALL CUTS

1F(IMx ,67, 0) GO Tn 90
CALL TARLE

90 CALL PPNJ
| F (KKL +GT42) GO TO 80
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100 CONTIMIE

c
cCA D D FIMALCUTS TO TOYAL YIELNS ANDWRITE TOTAL YIELDS,
C

105 CFM0 = JCFMO

IF(CFMD @ | T. COMCU) GO Tn 110
JSMC ® JSMC ¢ JCFMO
SCRD B SCRD t CRDO

110 BDFO s JBDFO
IF(BDFO (LT,COMBF)G 0 0120
J8BD s JSBD ¢JB D F O

120 WRITE (6,130) JSMC,SCRD, J1BD

, 130 FORMAT (1H0,/,65X,12HTOTAL YIELDS,23X,16,0X,Fbs1,3%,17)

CWRITE FOOTNOTES TO YIELD TABLE;
C

WRITE (6,140)

140 FORMAT (1H0,//,11X,B9HCORD AND BOARD=FOOY VOLUME INCLUDED IN CUBIC
1 VOLUME, BOARD-FOOT VOI.UME INCLUDED IN CORDS,)
WRITE (6,150) COMCU,COMBF

150 FORMAY (1H ,10X,44HMINIMPM CUTS FOR INCLUSION IN TOTAL YIELD8we,Fé
1,0,1SHCUBIC FEET AND,F?,0,12H BOARD FEET,)
GO TO (160,165,170,17%), ICuUY

160 WRITE(6,163)

163 FORMAT (1H ,10X,3S5HND NONCOMMER
6o 10 200 '10% COMMERCIAL THINNINGS ALLOWED,)

165 WRITE (6,168)
168 FORMAT (1H ,10X,d3HONLY INITTAL THINNING MAY BE NONCOMMERCIAL,)
GO T0 200
$70 WRITE (6,173)
173 FORMAT (i1H ,10X,3SHALL TWINNING9 MAY BE NONCOMMERCIAL,)
GO TO 200
178 WRITE (6,178,

178 FORMAY (1K ,10X,39HNO THINNINGS SCHEDULED DURING ROYATION,)
GO Y0 200

¢ :
t PROGRAM CONTROL GOES HERE If aNY UNWANTED ZEROS OR BLANKS INDATA,

190 WRITE (6,19%) STND
, 195 FORMAT (1HO0,///,310%X, 7T3HEXECUTIONSTOPPED BECAUSE OF NEGATIVE OR ZE
{RO ITEM ONDATA CARDS OF STAND,F6,0)

Zz00 CONTINUE
GO TO 250

¢
CPROGRAM CONTROL GOES HERE IF NSYND ILLEGAL.

‘ €30 WRITE (6,240)

240 FORMAT (1M1,//7//,30%,S2HEXECUTION g¥QoP
1 OF NSTND,)' PR STOPPED BECAUSE OF ILLEGAL vaLyut

250 STOP
END

SUBROUTINE BREGIN

C
C TO INITIALIZE VARIABLES AND READ IN DATA,

C
COMMON /RLKA/ AGEDO,BASD,RAST,BDFO,CFMD,CRDO,CYCL,DBHO,DBHTY,DEND,

1DENT,HTSO,HTST ,KAK,MAC,REGN(3),RINT,ROTA, THNT ,STRT,XTI
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CN¥MOT /BLKR/ RNFT,CFMT,COMAF,COMCU,CRDT, ICUT,JBDFO, gnﬂzo~gonzqs
{tJSRD,Js~C,SCKD, quv VAR(S)

gnMmns /RLKC/ ADDHT,CHD,HSTY,PRET,SITF, THIN,VLLV(3)
COMMOS /RLKN/ RA,BDF,CFM,CRN,DBH,DEN,HT, I4X,KBL

DIMENSTIONM ANTE(R20),SPEC(R)

ADDHY = 0,0
BDFO 3 0,0
BDFY s 0,0
CFMO 5 0,0
CFMT ® 0,0
CROO = 0,0
CRDT ® 0,0 )
BASND s 0,0
BAST = 0,0
IMx 3 0
J8BD & 0
JSMC & O
KT] = 0
SCRD = 0,0
STRY 8 0,0
p0 8§ 11,5
§ VAR(1) s 0,0
Do 10 I=1,3
REGN(1) 8 0,0
VLLV(I) 3 0,0
10 CONTINUE
c
C READ TREATMENT DESCRIPTION FROM CARD TYPE TwO,
C
READ (S,30) (NOYE(1),1%1,20)
30 FORMAY (2024)
c
C READ SPECIES INENTIFICATION FROM CARD TYPE THREE,
o
READ (5,40) (SPEC(I),Isi,8),KAK,RINY
40 FORMAT (8AU4,14,Fd4,0)
o
C READ CUTTING INSTRUCTIONS FROM CARD TYPE FOUR,
C
READ (S,S0) ICULUT,DSTY, 4xuz.4xz~.n<nr.nozmw.noznc.mmoza—u.<rr<a-..
{REGN(2),VLLV(2), REGN(3),
S0 FORMATY nma TF4,0,F4,1, FU.0,FU,1,F4,0)
m READ INITIAL STAND VALUES FROM CARD TYPE FIVE,
¢ READ (5,60) m«zv.muam.»mma.om10~xqmo.omzo
60 FORMAT (3F4,0,2Fd,1,F4,0)
VAR(1) s AGED
VAR(E) s DENDO
VAR(3) = RINTY
VAR(4) = SITE
VAR(S) B8 REGN(1)
¢

C COMPUTE AVF, DO™ AND CODOM HEIGHT IF NOT READ 1IN,
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(N a ¥ o]

o

o0 o

OO

IF(HTSO 6T, 0,0) GO TO 70
MAC 2 8

CALL SWITCH

COMPUTE THEORETICAL INITIAL NUMBRER OF TREES,

70 IF(AGED JEQ,0,0)GO T 0 a0
IF (DEND +EQ, 0,0) GO TO 80
MAC 3 O
CALL SwITCH

WRITE WEADINGS FOR YIELD TABLE,

JSITE ¢ SITE
SO WRITE (6,100) 8TND,SPEC
100 FORMAT(1M1,//,32X,31KYIELDS PER ACRE OF STAND NUMBER,F7,0,1H,,8A4)

WRITE (6,110) JSITE,THIN,DSTY
110 FORMAT (1HM0O, ssx.10HaITE INDEX,14/1K ,38X,29HRESIDUAL BASAL AREAs |

lNITIAL-:Fb.O 12H SUBSEGUENTe,F6,0)
WRITE tb.lZOJ(NOTE(J).Jnl.zo)
120 FORMAT (1H0,28%x,20A4)
WRITE (6,130) _
130 PORMAY t1H0,/,ax,7aH----,gg------------cHARACTERIST!CS

1 7REEs.------.o-.--.-.--..--,ax'QSH.-..-.-----..PERIO

29vssncscnnvecs)

WRITE (6,140)
140 FORMAT (i1H0,2X,SHMSTAND,13%,SHBASAL,SX,7HAVERAGE,3X,THAVERAGE,43X,S

1HBASAL)

WRITE (6,150)
150 FORMAT (1M ,3x IMAGE,SX,SHTREES, 4X, 4HAREA, TX,6HD B, H,,3X, SHHEIGHT,

15X, 6HVOLUME ,dx,6HVOLUME,ax, 6HVOLUME, dX, SHTREES:“XoaHAREA 6X,6HVOLU
2ME,UX, 6HVOLUME , 4X, 6HVOLUME)

WRITE (6,160)
160 FORMAT (i{M,2X,SH(YRS),SX,3HNO,,5X,6H80,FT,,6X,3HIN,,T7X,3HPT,, 06X,

§6MCU,F Ty, UX,SHCORDS,5X, 6HBD,F T4, 5, 3HND, ,SX, 6HSQ,FT, ,4X, 6HCU,PT, , 4
2X, SHCORDS , 5%, 6HBD, F T, )

AS8IGN VALUES TO PREVENT THINNING If THINNING NOT WANTED,

IF(ICUT 46T, 0 .AND.Icuf .LTe 4) GO TO 200
D8ty & 500.0

THIN 8 §00,0

CYCL o REGN(1) » AGEO

THNS 8 REGN(1)

200 RETURN
END

SUBROUTINE CUTS
TO EXECUTE INTERMEDIATE AND REGENERATION CUTS,

comMmMON /BLKA/ AGEO,RASO,RAST,BDFO,CFMO,CRDO,CYCL,DBHOQ,DBMT,DEND,
{DENT,HTSO,HTST,KAK,MAC,REGN(3),RINT,ROTA, THN],STRT,KT]

COMMON /BLKR/ RDFT,CFMT,COMBF,COMCU,CRDT,ICUT,JRDFO,JCFMO,JDENT,
1J880,J8MC,SCRDO,8TND, VAR(S)

COMMON /8L KC/ ADDHT,CHD,DSTY,PRET,SITE, THIN,VLLV(3)
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C

CCHA

C

C

EXECUTE SCHFPUILED REGENERATIAN CUTS,

10

30

CoMvONM /RILKD/ RA,BDF,CFM,CRD,NBH,DEN,HT, IMX,KBL

IF(AGED LT, THNE)Y GO TO 90

IF(AGFO LGE,RNTA) GO TO 100
IF(AGED LT, REGMN(1)) GO TO 30
IF(AGED B, REGM(1)) GO T0 10
MAC = 7

CALL SwIT(CH

Go 1 7N

JF(AGED ,7F, RFGN(2)) GN YO 30

MAC 3 7

CALL SWITCH

GO TO 717

NGE AVE,D,B,H, AND AVE, HT, BY

IF(AGED JMNE, THNY) GO TO 40

35 PRET 8 (THIN » BASO) * 100 .0

40

50
60

10

BAST B THIW

MAC & S

CALL SWITCH

GO TO 70

DO 50 IKs1,20

TEM 8 1K

TMPY 8 THNI 4 (CYCL o TEM)
IF(TMPY LGE, REGN(1)) GO t0 90
JIF(AGED ,EQ, TMPY) GO TO &0
CONTINUE

GO TO 90

IF(kTI ,EQ, 0) GO TO 35

PREY s (DSTY / BASO) * 100.0
BAST = DSTY

MAC & 6

CALL SwiTvCH

DBHT ® DBHO ¢ CHD

HTYST 8 HTSD ¢+ ADDMTY

INTERMEDIATE CUTTING,

JOENT ® (BAST / (0,0054542 « DBHT w DBHT)) ¢ 0,S

DENT & JDENY

BAST = 0,0054542 .« DBHT 4 DBHT e

IF(BAST ,GE, BASO) GO TO 90
MAC & 4

BA ® BAST
OBH e DBHT
DEN s DENT
HT = HTST
CALL SWITCH
BDFT 8 HOF
CFMY = CFWv
CRDT e CRD

DENT

€ DD NOT EXECUTE THINNING IF FORBIDDEN BY STANDARDS,

c

TEM = CFMO o CFMY
IF(TEM ,GE, COMCU) GO TO 100
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IFCICUY ,EQ, 3) GO YO 100
IF(AGEQ EG, THNI ,AND, 1CUT LEG,2)G O TN 100
90 BAST = BASO

HTST s HTSO
DENT & DEND
JOENT 8 DEMQ ¢ 0,5
DBHT s DRHO
CRDT = CROD
B80FT = BROFO
CFMT 3 (Fv0
IF(AGEO +EQ, THM]) KTI s 0
100 RETURN

END
SUBROUTIME TABLE

C

E T0 PRINT RESULTS OF PROJECTINDNS AaND CUTS,
COMMON /BLXA/ AGED,BASO,BAST,BDFO,CFMD,CRDO,CYCL,DBHO,DBHT,DENO,
{DENT,HT80,HTST ,KAK,MAC,REGN(3))RINT,ROTA, THNY,8TRY,KT]
COMMON /BLKB/ BDFY,CFMY,CcOMRF,COMCU,CRDT,ICUY,JBDFO,JCFMO,JDENT,
1J880,JSMC,SCRD, STND, VAR(S)

¢

¢ ROUND OFF VALUE3 FOR PRINTING,

4

JAGED s AGED

JDEND 8 DENO ¢ 0.5

JHTSO 8 KTS8O ¢ 0,8

JBABO sBASD +0,S '
JCFMO 8 (CFMO o 0,1) ¢ 0.5
JCFMO = JCFMO * 10

JBDFO ® (BDFO % 0,08) ¢ 0,58
JBOFQO 8 JBDFO * 100

IF(DENT LEQ, DEND) GO TO 20
JHTST ® HYST ¢ 0.5 ,

JCPMT 8 (CFMT & 0.1) ¢ 0.5
JCFMT = JCFMY = 10

IFCJCFMY ,GT, JCFMO) JCPMD_ s JCOFMY
IF(CRDT ,GT, CRDO) CRDO s ERDY
JBDFT 8 (BDFT = 0,01) ¢ 0,8
JBDFT ® JBDFfT e 100

1F(JBDFT 6T, JBDFO) JBDFO w JBDFT
JBASY 8 BABT ¢ 0,8

JDENC s JOEND » JDENTY

JBASC = JBASO e JBASY

CRDC ® CRDO e CRDT

JCFMC 8 JCFMO ® JCFMY

IF(JCFMC LLE, 0) JCFMC s O
JBDFC a JBOFD e JRDFY

IF(JBDFC ,LE, 0) JBOFC = o

C
¢ 8UM PERIODIC CUT3 FOR LASY LINE Of YIELD TABLE,

IF(AGED .GE, ROTA) GO TO 20
CFMC & JCFMC

IF(CFMC LLT, COMCU) GO To 10
S8CRD = SCRD ¢ CRDC

JSMC'm JSMC ¢ JCFMC
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10 BDFC ® JBDFC -~ " 7

IF(RDFC ,LT, COMBF) GO To 20
JSBD 8 JSBD + JBDFC

c
C WRITE YABLE ENTRIES OF DIAMETER, VOLUMES, ETYC,
C
0 WRITE (6,30) JAGEO,JDENO,JBASO,0BHO,JHTSO,JCFM0,CRDO,JBOFO
so FORMAT (1HO,2%,14, Sx,xs ux, Ia,7x FSely Sx.ls X, 15 Sx, FS.! x,l16)
IF(AGEDO ,GE, ROTA) GO TO 60
IF(DENT LEQ, DENO) GO TO 60
WRITE (6,40) JAGEQ,JDENT,JBAST,DBHT,JHTST,JCFMT,CRDT,JBOFT,JDENC,
{JBASC,JJCFVC,CRDC,JROFC
U0 FORMAT (1M »2XaT14,5%,15,ux%,18,7TXsFSel 5%, 13,7X,15,5%,F8,1,4X,16,4X
1,15,5%,14,6X,15,5%,FS5,1,4%,16)
60 RETURM
ENS)
SUBRRDUTINE PROJ
C
E TO CHANGE STAMD CHARACTERISTICS THROUGH GROWTH AND MORTALITY,

common /BLKA/ AGEOaSASO;BAST.BDFO,CFMO.CRDO,CYCL,DBHO,DBHT,D!NO,
1DENT,HTSO,HTST,KAK,MAC,REGN(3)»RINT,ROTA, THNI,STRT,KT?

comMmoN /BLKD/ BA,BDF,CFM,CRD,DBH,DEN,HT, IMX,KBL

IMYy = 0

KBL ® 0

IF(RINT (EQ.1,0) GO T05

IF(AGED oEQ, 1,0) AGEO = 0,0
S AGED 3 AGED ¢ RINT

IF(AGEQ 46T, ROTA) GO TO 100

€ PROJECT 8TAND VALUES FOR ONE PERIOD,

MAC 8 2
CALL SWITCH
MAC a 10
CALL SwITCH .
IF(HTSO +G6F, 4,5 ,AND, BASU LE0, 0.0) GO TO 10
GO TO 20

10 MAC =z }
CALL SWITCH
GO 10 25

20 MAC ® 1
CALL  SWITCH

25 MAC 8 ¢
BA ® BASO
DBRH & DBHO
DEN ® DEND
HY 8 HTSOD
CALL SwITCH
BDFO = RDF
CFMO = CFW™
CRDO ® CRD

C
C YESY FOR INTERMEDIATE OR REGENERATION CUT,

o
DO 30 kyusz1,3

20




IF(AGED ,EQ, REGN(KU)Y GO T0 60
30 CONTINUE
IF(AGED LEQ, YHNIY G O T0 60
DO 40 1K®{,20
TEM 8 ]K
TMPY 8 THNI ¢ (CYCL o TEM)
IF(TMPY .GE, REGN(1)) GO TO 70
IF(AGEQ LEQ, TMPY) GO TO &0
40 CONTYINUE
GO TO 710
60 KBL ® 1
GO TO 100

C
C CHANGE MODE AND ROUND OFF FOR PRINTING,

70 KDEND 8 DEND ¢ 0.5
KAGEO s AGEO
KHTSO & HTSD t 0,5
KBASO = BASO t 0,5 ,
KCFMO 8 (CFY0 # 0,1) ¢ 0.5
KCFMO 8 KCFMD o 10
KBDFO 8 (RRFO #0,01) +0 . 5
KBDFO 8 KRADFNH % 100

¢
E WRITE VALUE3 FOR TM PERIOD If CUTTING NOT 8CHEDULED,

WRITE (6,80) KAGED,KDENO,kBASO,DBHO,KHT80,KCFMO,CRDO,KBOFO
80 FORMAT (1MO0,2X,14,8%x,15,4x,14,7%,P5,1,5%,13,7%,19,5%,FS,1,4X,16)
BAST o BASO
OBHY & DBHO
DENT e DENO
HT78T = KWTS8O
IMX 8 !
100 RETURN
END
SUBROUTINE SWITCH

C
CTOCALL SUBROUTINES WITH SPECIES=SPECIFIC STATEMENTS,

¢ .
COMMON /BLKA/ Aseo.saso,ehst.eoro.crmo,cnoo,cch,oaHo.DaHT,o;No,

{DENT,HTSO,HTSY,KAK,MAC,REGN(3) ,RINT,ROTA, THNY,8TRT,KT]
COMMON /BLKC/ ADDNT,CHD,DSTY,PRET,SITE,THIN,VLLV(3)
COMMON /BLKD/ BA,BOF,CFM,CRD,DBH,DEN,HT, IMX,KBL
GO TO (1,2,3,4,%5,46,7,8,9,10),KAK

REPLACE CONTINUES wWITH CALLS FOR OTHER SPECIES OR CONDITIONS,

1 CALL LORPL
RETURN

2 CONTINUE
RETURN

3 CONTINUE
RETURN

4 CONTINUE
RETURN

[ 2 Xl
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aXaNel

C

S

CONTINUE
RETURN

6 CONTINUE

7

RETURN
CONT 1 N1k
RETURN

SCONT I MUE

9

10

RETURM

CONTINUJE

RETURN

CONTINUE

RE TR,

END

SUBRNUITINE LORPL

SPECIES=SPFCIFIC STATEMENTS FOR _ORLOLLY PINE PLANTATIONS,

ComMOH /BLKA/ AGED,RASO,RBAS7T,BDFO0,CFMO,CPDO,CYCL,DBHO,DBNT,DENOD,
{1DENT,HTSO, HTST,KAK,MAC,REGN(3),RINT,ROTA, THM| ,STRY,KTI

commOn /HLKC/ ARDHT,CHD,NSTY,PRET,SITE, THIN,VLLV(3)
commpr /HLKD/ RA,BDF,CFM,CRND,NBH,DEN,HT, TMX,KRL

DIMENSION TMK(2)
GO 10 (10,20,30,40,50,60,70,R0,90,100), MAC

C COMPUTE D.B,H, AT END OF PERIOQD,
COMPUTE BASAL AREA USING AN EQUATION FROM CLUTTER ({963},

¢
C

X s Nal g

10 AA 8 (AGED = RINT) / AGEQ

BB L lgo o AA

[F(BAST ,EQ, 0.01 Go TO 1%, \\
SOFT ® EXP(AA*ALOG(BAST) 44,6012 * BB t 0,013597 » BB » SITE)

GROB = SQFT » BAST

BOLE = DBHO » 3,0

BMORT 3 0,0054542 o BOLE # ROLE » DIE

BASO © BASY t GROB = BMORTY

DBHO ® RASO / (0,0054542 « DEND)

DBHO ® SQRTY(NBHD)

11 RETURN

COMPUTE AVE, DOM AND CODOM HEIGHT USING EQUATIONS FROM LENHART (1972)
MODIFIED AND FROM FARRAR (1973,

20 BO s AGED

el
e

DO 24 Kmi,e2

IF(K ,EG,2)BOBAGED = QINY

1P (B0 ,LE, 0.0) BO 8 1,0

1F (B0 ,LT, 3.0) GO TO 21

IF(BO .GE, 25,0) GO TO 22

TMH(K) ® ALOGIO(SITE * 0,65) + 0. 1489 e 3,72183 / B0
TMH(K) o 10,0 #a TMH(K)

GO TO 24 !
TMH(K) ® 1,4 » BO

GO TO 24

YEM 8 BO % 8D —_
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TMH(K) = AL“Gio(SIYE) » 2,01737 / BO 24 / TEM ¢ 4227,7 /
1 (80 e« TEM) ¢ 19758.5 / (TEM o TE
TMH(K) 3 10,0 % TMN(K)

2 4 CONTINUE

HTS0 & MTST + (TMH(1) e TMN(2))

<
V'
* 9

RETURN
c
C COMPUTE INITIAL D,R.,He OF VERY YOUNG STANDS,
C BASED ON INITIAL ENTRIES IN YABLES DC SMALLEY AND BAILEY (1974),
C
SO TEMs3(0.0
1F (AGEQ (LE,3,0)G 0 70 33
TEM 8 0,104S1 @ 0,0u4765  ALOGIO(STRY) 4 0.00707 o SITE . 0,00166
1 o ALOGIO(STR )t SITE
TEM 8 TEM o 0,142857 » (AGED » 3,0)
BASO 3 DEMO + TEM

DBHO 8 BRASO / (0,0054542 o DEND)

DBHO = SQRT(DBHN)
33 RETURN

C
C COMPUTE VOLUMES PER ACRE IN DESIRED UNITS,

4o BDF & (,0

PROD =20,0
IF(DBH ,LT,8,0)G O T O s
D2M 8 DRH » DRH # HT

C
C MERCH, CU,FT, 1,8, IN TREES 5 INCHES D¢B¢H, ANO LARGER TO 4eINCH TOP

¢ 0,0.8,
C Nms280, R®0,999 SEE®0,2274 OR 2.6 PCT OF MEAN,

CF™ 8 (0.00196 #D2H «0.00229 ¢ BA = 0,63813) # DEN
CRD s CFM / 76,3

«

CBD,FT,SCRIBNER IN TREES O INCHESD,B,M, AND LARGER TO I-INCH TOP
[ LK. 2

c N;MB: R80,991 SEFm0,2125 OR 6.5 PCY OF MEAN,

C Ns21, Rs0,929 SEE=0,09984 OR 17,3 PCT OF MEAN,

o

IF(DBH (LT,6,0)G O T O s
;F(DBH.LT 7.2) GO TO 41
ROD . 12,06511 ©0,00603 «DBHaD B H o 78,29543 / DBH
GO TO 43
41 PROD ®1,0330 ¢ DBH @ 6.1949
4UIROF B CPM *PROD
45 RETURN

C COMPUTE CHANGE ¥ MW\ CuyD ¢f AN R +« INITIAL THINNING,
NRLS,, R=0,788 SEEs(, 188 1% (s, 8 Bt of It i N

C Nsid4, Rs0,607 SEE=s0,121 OR 9.9 PCY OF WAN,
c

50 KTl s 1
IF(PRET ,67,74,0)G0O TO 51
CHD 8 0.0193 *» PRET ¢ 1.1591
IF(PRET ,LT,40,0) CHD 8-0.5
&0 rd se
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€1 CHD 81,0543 2 0.0106 e PRET
52 IF(PRET .LT. 65.0) GO TO 53

ADDHY 8 .4
IF(PRET, &r.vo.O)A[>D++T 20 .0
GO TO S4
53 ADDHT 80,0
IF(PRET ,LY,S5S5.,0)ADDHT ==0,5
IF(PREY ,LT, 40,0) ADDHT set,0
54 RETURN

C :
€ COMPUTE CHANGE INAVE, D,B,H, AND HT, DUE TO THINNINGS AFTER THE FIRDY

6 0 IF(RPET.£766.01 GO 61
CHD ® 0,90052 « ¢, 02086 ® PRET
CHD SEXP(CHN)
GO TO 63
6 1 IF(PRET,GT, 90 o):o 6
CHD 80.1253%9 4 .0157-PRET-0 000157 « PRET » PRET
GOT O 63
6 2 CHD® 22,6660 0,026666¢ PRET
63 IF(PRET ,L1,90,0)G 0 70 64
ADDHT a30,0
GO TO 66
bUIF(PRET L1 us 0)GO TO 65
ADDHY n
GO TO ee
65 ADDHT 1.0

6 6 RETURM
C

C COMPUTE CHANGES JN STAND VARJABLES DUE TO PARTIAL REGENERATION CUTS,

C
70 IF(AGEC ,ERQLREGN(2)YG O 107 3

BAST & vLLV(!)
GO TO 718
3 BASTsVLLV(?)
7 5 PRET = (BAST/BASO)Y*1 00 .0
CHD 30, 9N(0S2 » 0,02486 ¢ PRET
CHD 8 EXP(CHD)
DBWT 8 DBHD + CHD
"DENT ® BAST / (0,0054542 » DBRHT # DBHT)
ADDMT 80 . 0
RETURN
C
E COMPUTE INITIAL HEIGHT IF NOT RFAD IN,

80 IF(AGED «LY, 3,0)GO0O TO 81
IF(AGED ,6E,25,0) GO TO.82
HTSO s ALOGIO(SITE~0,65)+0,1489e3 . 7 2 1 8 3 / AGEOD
HTSO 8 10,0 x» HTSQO
GO TO 84
81 HTS80 2 1.4 o AGEOQ
GO TO B84

82 TEM B AGEC # AGED
HTSO ® ALOGIO(SITE) » 2,01737 / AGED = 273,824 / TEM ¢ 4227,7 /

| (AGED #» TEM) » 19758,5 /(TEM e TEM)+ 0 1272
HT80 = 10,0 #% HTSO
3 4 RETURN
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€ COMPUTE THEORETICAL

C

9

0 REDSALOGIO(DEND)¢0,0009+4HTSO*AGED

RED s RED 7 (1,0 » 0.0130
STRY & 10,0 a% RED
IF(AGED EQ, 1.0) STRY =
RETURN

o AGEOD)

DCYO

INITIAL NUMBER OF TREES #OR MORTALITY EGUATION,
.01009 %SGRT(HTSO) # AGED

¢
€ COMPUTE NUMBER OF TREES PER ACRE WITH NONCATASTROPHIC MORTALITY,

¢

100 DIE 80,0

1F(AGEO ,GE, THN1 ,AND, K71 .67, 0) GO TO 102

¢
¢ MORTALITY I N UNTHINNED STANDS » SMALLEY AND BAILEY (1974),

RED 8 AGED » (0,015 » ALOG10(¢STRT) t 0.0009 % HT8O ® 0,0109 e

18QRT(HTSO))

RED 8 10,0 #% RED
OENO ® 8TRT/RED

IFC(DEND +GT, DENT) DENO = DENT

DIE = DENT & DEND
GO TO 105

¢
C MORTALITY 1K THINNED STAMDS,
C FITTED TO D,B,H, CLASS AVERAGES, BIPCT OF OBSFRVATIONS WERE ZERO,

C

102 RED$9,M311e 0. 0020 #
R E D & RED*(RINT/S,0)
0.0

)

DENOBTENTH(1,0eR E D

105 RETURNM
END

IF (RED ,LT, 0,0)RED =

NBHT
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APPENDIX 2

Output of Sample Problem.
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62

YIELDS PER ACRE OF STAND NUMBER 81,, LOBLOLLY PINE: PLANTATION,

8ITE INDEK B8S
RESIDUAL BABAL AREAs INITIAL= 68, SUBSEQUENTs 48,

AWAMPY COMPARTMENT OF THE PINEY wooDS TRACT, INVENTORIEO 197s,

sesvssevnesssseeacslHARACTERISTICS OF STANDING TREZScessesvessscsessecvsans essssnvecse=svaPERI00IC REOUCTIONSssonccnsnnces

STAND SASAL AVERAGE AVERAGE BASAL
AGE TREES AREA D,8,M, HEIGHTY voLUME VOoLUME VOLUME TREES AREA voLume YOLUME VOLUME
(YRS) NO, 80,07, iN, AN CU,FT, CORD8 BD.FT, NO, s0,r1T, cu,rT, COoRDS 8D,fT,
20 49 139 7,2 So 2020 26,8 2500
20 [} ] Y 7,0 50 1010 13,2 1000 238 71 1010 13.3 1500
23 251 92 8,2 sq 1580 20.7 4000
as 1b7 68 8,7 L{] 1200 18,8 3500 LT} 20 380 4,9 $00
30 16% 1] 9,9 63 1880 24,3 7300
30 117 68 10,3 63 1430 19.0 6100 us 20 400 S.3 1200
38 1106 L1 11,6 70 2040 26.b 9900
3s (1] 68 11,9 71 1b70 21.9 8300 28 i6 370 4,8 Ib00
40 87 [} 13,2 77 2210 29.0 12000
40 o8 68 13,8 ” 1830 24.0 10100 19 15 380 S.0 1900
as 8 8t 14,8 82 2320 30,4 13400
as £ 1 15,1 82 1980 26,0 11500 13 13 340 '] 1900
S0 ss 80 18,3 0 2030 31,8 14800
TOTAL YIELDS $310 09,3 22b00

CORD AND BOARDeFOOT yOLUME IncLUDED IN CUBIC voLuve , RRARDeFPOOT VOLUME INCLUDED IN CORDS,
MINIMUM GUTS POR INCLUSION IN TOTAL YIELD8mse 221, éuaxc PEET AND 1000, BOARD FEET,
ONLV INITSAL YMINNING May BE NONCOMMERCIAL,




0€

yI1ELDO PER ACRE OF STAND Numsgr  101,, LOBLOLLY PINE: PLANTATION,

$1TC. INDEX .3
RESIOUAL BASAL AREA= INTTIALe o SUBBEQUENTs 0,

HYPOTHETICAL STAND TO EXAMINE CLEARCUTTING WITW SHORT ROTATION,

sencvassasceCHARACTERISTICO OF STANDING TREES. ... . ... ... ... ... csscccnscssssPERIODIC REDUCTIONSreovevoocwnee
STAND BAOAL. AVERAGE  AVERAGE BASAL
ACE TREES AREA 0,8,H; MEIGHT voLumMe YOLUNE: VOLUME TREES AREA voLuME: voLumMe VOLUME
(YR9) NO, 8a,r7, N, rT. Cu.Y, CORDS 80,77, NO, ”n,r7, CU,*T, CORDS 80,PT,
[ 1210 0 0 1 0 o0 0
] 1083 37 .2, 14 0 0 0
10 1026 107 4.4 33 0 o0 0
18 919 193 S, a6 16470 19,3 0
20 838 180 6,3 SO ase0 31,2 T00
as 733 19 1,0 s 3080 40,0 1100
30 593 2.00 7,9 03 3890 51.0 8200
TOTAL Y1ELD8 3090 11.0 8200

CORD AND BOARDePOOT VOLUME INCLUDED IN CUBIC VOLUME, BOARDWPOOT VOLUME INCLUDED IN CORDS,
MINIMUM CUT. POR INCLUSION IN TOTAL YIELDSee 229, CUBIC PEET AND 1000, BOARD PEET,
NO YHINNINGS SCMEDULED DURING ROTATION,
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Myers, Clifford A.
1977. A computer program for variable density yield
tables for loblolly pine plantations. South.

For. Exp. Stn., New Orleans, La. 31 p. (USDA
For. Serv. Gen. Tech. Rep. SO-11)

The computer program described here uses relationships
developed from research on loblolly pine growth to
predict volumes and yields of planted stands, over the
site range of the species, under a wide range of
management alternatives.  Timing and severity of
thinnings, length of rotation, and type of harvest can be
modified to compare the effects of various management

strategies on wood yield. The program can be modified
readily for other conditions or species.

Additional keywords:  Timber management, forest
management, simulation, Pinys taeda

Myers, Clifford A.
1977. A computer program for variable density yield
tables for loblolly pine plantations. South.
For. Exp. Stn., New Orleans, La. 31 p. (USDA
For. Serv. Gen. Tech. Rep. 50-11)

The computer program described here uses relationships
developed from research on loblolly pine growth to
predict volumes and yields of planted stands, over the
site range of the species, under a wide range of
management dternatives.  Timing and severity of
thinnings, length of rotation, and type of harvest can be
modified to compare the effects of various management
strategies on wood yield. The program can be modified
readily for other conditions or species.

Additiona keywords:  Timber management, forest
management, ssimulation, Pinus taeda.
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